The purpose of this study was o fi "d out how citrus fruits were affected by the freezing temperatures of the winter [1948] [1949] • Excessive peel thickness was not common among the test fruits. Albedo injury and surface injury to the peel were rare.
• The tests showed that either a stem-end cut or both a stem-end and center cut are necessary if the extent and severity of freeze injury in Valencias are to be determined accurately.
• A few more Valencia fruits were frozen in the stem end than in the center, many less were frozen in the stylar end than in either the stem end or center, and a much larger number of segments were frozen in the stem end than in either the center or stylar end.
• The water-soaked appearance, gray or milky color, and hesperidin crystals disappeared from the entire fruit, or a portion of it, within three months after it was frozen. This is also true of many of the gelatinized vesicles, although some remained in severely frozen fruits.
• Wavy segment walls and the light yellow, grainy condition of some vesicles did not disappear. Where hollow places occurred as a result of shrunken tissues in dead segments, the remaining, noninjured segments enlarged to fill, or partially fill, the spaces.
• Measurements of specific gravity of the fruit and measurements of juice on both a volume and a weight basis showed the X-ray and water separation on nonfrozen fruits to be more efficient than the separation by hand at the grading belt.
• The average milliliters and percentage of juice per fruit (frozen and nonfrozen), on a weight basis, increased as the [3] season advanced, with the possible exception of the last test (October 10).
• • Freeze injury, based on number of frozen segments, was much more severe in grapefruit borne on the outside of the tree than in those borne on the inside.
• The concentrations of total soluble solids and total sugars were higher in nonfrozen than in frozen grapefruit, regardless of their position on the tree.
• There were no consistent differences in the concentrations of free acids in frozen and nonfrozen, "inside" and "outside" grapefruit.
The following pages contain a detailed discussion of the experiments and the results obtained, with supporting illustrations and tables.
A As noted, most of the freeze injury occurred on the nights of January 3 to 7, 1949, but it is possible that some of the fruits were injured on the nights of December 23-24 and 24-25, 1948 feet. Grapefruit were taken similarly but from both outside and inside. The fruits from each plot were mixed as they were put into a container in the grove. In the laboratory they were thoroughly mixed again so that they could be divided into two equal, representative lots of 75 each. The fruits to be used to determine the quantity and quality of the juice were wiped with a moist cloth to remove surface dirt, weighed, and then cut transversely in the center. (All cuts made in these studies were transverse.) As these fruits were cut, they were segregated into two groups called "nonfrozen" (N) and "frozen" (F) , and were weighed sepa- (1933, 1934 Table 4 were not segregated as in Table 3 [20]
. Figure 13 show the trends for only four plots-those which furnished enough frozen fruits to give reliable results during the entire season.
[21] [22]
PLOT A 60 .
-~"-- [24] Not enough frozen fruit to insure significant results.
[26] (See [29] Table 9 continued on next page. [35] In so far as these tests were concerned, there was no indication that the freeze injury was more pronounced after the samples had remained for two weeks in the large, aerated room than it was when they were removed from the cold room. In only one instance was the greatest percentage of frozen fruits found in the fifth, or last, sample. On the other hand, the minimum percentage of frozen fruits was found in three sections of the fifth sample (see table 11 , E-5 (18) and F-5 (24) The specific gravity of the fruits was determined in all but six of the 24 lots, thus making it possible to figure the aver- Some fruits that were supposedly nonfrozen were found to be frozen, in both the water-and X-ray-separated lots, while others, that were supposedly frozen, were found to be nonfrozen. Such results are to be expected because of the relatively great differences in specific gravity of healthy fruits. Chace and Church (1927) Evidence has been presented which shows that this conclusion is wrong (Bartholomew, Sinclair, and Young, 1936; Bartholomew and Sinclair, 1938; Bartholomew, Sinclair, and Turrell, 1941; and Bain, 1949 Figure 18 are the average of all of those shown in Table   13 (navels) and lemons (Young, 1915; Bailey and Wilson, 1916;  Thomas, Young, and Smith, 1919 (Chace, 1918; Chace and Church, 1927) ; presence of hesperidin crystals (Denny, 1917) ; electrical resistance of individual segments (Davis, 1935) ; relative volumes of juice (Gray, 1935; Beacham, 1941) ; and relative rates of respiration (Gonzalez, 1948 
